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An endless track (27) for tracked vehicles comprising an endless flexible band (33) and a plurality of spaced elongat- 
ed tread elements (41) provided on the outer surface of the band Each tread element (41) is formed of resilient material 
and extends transversely of the direction of travel of the track. The tread elements (41) are each in the form of a loop hav- 
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"GROUND ENCAGING SURFACE FOR ENDLESS TRACKS , WHEELS AND TYRES" 

THIS INVENTION reLates Co an endless crack for a cracked 
vehicle, and Co a Crack assembly for a cracked vehicle. 

As traction means Eor vehicles, Che benefits of endless 
cracks as opposed Co ground wheels provided wich 
pneumatic cyrcs, are well known. These benefics include 
better CracCion Ln soil and less ground compaction. 
However, endless cracks do have several deficiencies. The 
endless track comprise crack sections joined to one 
another by pivotted connections which are prone to 
unacceptabLy high rates of wear, thereby limiting the 
service life oE the cracks. A EurCher deficiency is that 
endless Cracks cause damage to finished road surfaces, 
especially when the vehicle is turning. A stiLl further 
deficiency is that endless tracks are incapable oE 
cushioning or absorbing shocks resulting from surEace 
irregularities and so vehicle springing is required for 
satisEactory ride characteristics. The "endless tracks 
also have higher noise levels and lower maximum travel 
speeds than wheels equiped with pneumatic tyres. 

With a view to overcoming some of the above-mentioned 
deEiciencies , there have been various proposals to 
provide the endLess tracks with ground contacting 
elements Eormed of eLastomeric material rather than 
metal. While elastomeric ground contacting elements do 
allow tracked vehicles to travel on finished roads, they 
do not extend the service life of the tracks as the 
tracks are still Eormed of track sections joined to one 
another by pivotted connections which are susceptable to 
high rates of wear. Moreover, so as to have a useful 
service life, the elastomeric elements are solid and not 
sufEicientLy resiLient to provide effective cushioning of 
shocks resulting from bumps and surface irregularities 
encountered by the tracks. 
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l t is an object ot Che present invention to provide a 
useful and novel track which is of relatively simpLc 
construction, which may travel on finished road surfaces 
and which can at least partly absorb shocks resulting 
from encountering bumps and surface i rregular It ies . 

According to a first aspect of the invencion there is 
provide an endLess Crack for tracked vehicles comprising 
an endless flexible band having an inner surface and an 
outer surface, and a plurality of spaced elongated tread 
elements provided on the outer surface of the band, each 
tread element being formed of resilient material and 
extending transversely of the direction of travel of the 
track . 

The use of the endLess fLexible band obviates the need 
for track sections joined to one another by pivotted 
connections and so provides for an endless track of 
relatively simpLe construction. Furthermore, the 
resilient nature of the tread elements permits the crack 
to travel on finished road surfaces and provides at least 
some cushioning of shocks encountered during traveL. 

Preferably, each tread element is hollow so as to define 
a cavity which preferably is unpressurised . 

The tread elements may be formed integral with, or formed 
separately of and secured to, the endLess fLexible band. 

Preferably, each tread element is i n the form of a Loop 
having a ground engaging portion and a pair of side waLL 
pore ions which are Load supporting when the Loop is in 
contact with the ground. 
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I'reLcrabLy , Che loops arc open aC Choir ends- In. this 
way, Che cavities defined within che loops open onto the 
exterior of the endless Crack, 

Preferaby, the loops are formed of reinforced elascomeric 
mater ia I . 

Preferably, the endless band is formed of reinforced 
elascomeric material so as to * be substantially 
longitudinally inexcensible yec flexible. 

fcach loop may be provided with a sacrificial wear pad 
attached to the ground engaging portion thereof. 

In one arrangement, Che loops are provided by a Length of 
resiLienc material arranged in a sinuous formation having 
alternating crests and troughs, the length of resilient 
material being anchored to the flexible band aC locations 
corresponding to at least some of the Croughs. 

According to a second aspect of the invention there is 
provided a Crack assembly for a cracked vehicle, the 
track assembly comprising a plurality of track wheels aC 
least one of which constitutes a drive wheeL, and an 
endless track entrained around the crack wheels, the 
endless track being in accordance wich Che first aspect 
of the invention as defined hereinbefore. 

Although a positive drive may be provided between the or 
each drive wheel and the Crack, it is preferred that 
friction drive be employed. Wich fricCion drive, there is 
frictionai engagement between che inner surface of che 
endLess band and the outer periphery of the or each drive 
wheel so ChaC Che drive wheel frictionalLy Cransmits 
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power Co Che enuLess crack. To facilitate fricclonaL 
engagement between the drive whceL and che endless band, 
Che outer periphery of the drive wheel may be coated with 
e I a s t ome r i c macer ial . 

Preferably, the crack wheels are each provided with a 
circumferential recess which receives Che endless band 
and serves to guide the band In its circuitous path 
around the track wheels. 

Preferably, a tensioning means Is provided for tensioning 
the endless band about the track wheels. The tensioning 
means may comprise means for urging one of the endmost 
track wheels in a direction away from the other endmost 
t rack whee 1 . 

The invention will be better understood by reference to 
the following description of one specific embodiment 
thereof as shown in the accompanying drawings in which: 

Figure 1 is a perspective view of a work vehicle 
provided with traction means incorporating an endless 
crack assembly according to the embodiment; 
Figure 2 is a schematic side view of the work vehicle 
of figure L with the lower run of the endless track 
assembly shown in the condition it assumes under 
driving load; 

Figure 3 is a view of the track assembly in part 
section; 

Figure 4 is a detail view of part of the upper run of 
an endless track of che crack assembly; and 
Figure 5 Is a decali view of part of the lower run of 
the endless track, deformed under driving load. 
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Referring Co figure I of Che drawings, chere is shown an 
amphibious work vehicle 11 having a CracCion means which 
includes a pair of Crack assemblies 13 according co che 
cmbodiinenc arranged on opposiCe sides of Che vehicle. The 
vehicLe is provided wich a frame sCruccure 15 and a body 
17 which is carried on che frame sCruccure and which 
provides an operacor's cab 19, an engine compartmenc 21, 
and a load carrying compartment: 23. 

Kach crack assembLy 13 comprises a plurality of crack 
wheels 25 and an endless crack 27 ficced onto che Crack 
wheels. The Crack wheels 25 are supporCed on axles which 
are dlreccly connecced Co Che frame structure of the 
vehicle; thaC is, Chere is no spring sysCem beCween Che 
frame structure and the axles. 

One of the endmost track wheels constitutes- a drive wheel 
to which power is selectively transmitted from an engine 
mounted in the engine compartment. 

A censioning means (not shown) is provided for tensioning 
the endless belt about the track wheels. The tensioning 
means is, the form of a means supporting the particular 
endmost track wheel which is not the drive wheel on the 
frame structure for movement along the fore-and-aft 
direction of the vehicle, and a power device (such as a 
hydraulic ram) for controlling such movement. With this 
arrangement, Che movable endmost wheel can. be moved in 
the direction away from the drive wheel thereby to 
tension the endless track, as will become more apparent 
lace r . 

The Crack wheels 25 (including Che drive wheel) are each 
provided with a circumferential recess 29 to guidingiy 
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receive Che endless Crack for retaining Che Crack in 
alignment wich Che Crack wheeLs. The recesses 2S are 
formed by c i re unit" erenC La L fLanges 31 provided on Che ends 
of Che Crack wheels, as besc seen in figure 3 of che 
drawings , 

The endLess Crack 27 comprises an endless flexible band 
33 having an outer face 35, an inner face 37 and two 
iongiCudinai edges . 

The endless band 33 is received in Che circumferencial 
recesses 29 of Che crack wheels 25 wich Che longicudinal 
edges of Che band closely adjacenc Che c i rcumf erent ia L 
flanges 31 of Che Crack wheels. 

While being flexible, che endless band 33 is also 
Longi cudinal ly inexCensible in characcer so as Co resisc 
undue screeching. To this* end, Che endless band may be in 
Che form of an elasComeric macerial reinforced wich sceel 
cables or oCher reinforcing elements. 

The endless track 27 further comprises a plurality of 
spaced, elongated tread elements 41 provided on the outer 
face of the endless band. The tread elements 41 are 
formed of resilient material and extend transversely of 
the direction of travel of the vehicle. Each tread 
element 41 is in the form of a loop having a ground 
contacting portion 43 and a pair of side wall portions 45 
which are load supporting when the tread element is in 
contact with the ground. 

While the tread elements 41 may be formed integraiLy with 
the endless band 33, in this embodiment the tread 
elements are formed separately of and secured to the 
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band. More particularly, Che trend elements are provided 
by a length 47 of resilient material which is arranged in 
a sinuous formation having alternate crests and troughs. 
Fastening means 49 secure the length of material 47 to 
the endless band 33 at locations corresponding to each of 
the troughs. The resilient material is required to have 
sufficient compressive strength to support the loads 
imposed on it when the loops are under load and to this 
end may be in the form of reinforced eLastomeric material. 

The outer periphery of the drive wheel is provided wich a 
friction surface for frictional engagement with the inner 
surface of the endLess band. In this way, the drive wheel 
frictionaLLy transmits power to the endless band. Tension 
in the endless band is regulated by the tensioning means 
so as to maintain the frictional driving relationship 
between the endless band and the drive wheel. 

• 

A scraper 'not shown) or other means may be provided to 
displace sand and other debris gathering between the 
inner surface of Che endless band and the outer 
peripheries of the track wheels. 

The ground contacting portion of each loop may be 
provided with a sacrificial wear pad (not shown) if 
desired so as to extend the service life of the endless 
track . 

In operation, the tread elements deform under load and 
assume a configuration illustrated in figure 5 when the 
vehicle is undergoing straight Line motion. When the 
vehicle is turning on finished road surfaces, the tread 
elements twist and drag over the surface without 
inflicting damage thereto. 
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The ability of Che tread elements to deform under Load 
provides the vehlcLe with a degree of springing which at 
least partially absorbs shock forces resulting from bumps 
and other surface irregulaties encountered in the path of 
the vehicle. 

The traction means also provides a propulsion system for 
the vehicLe when operating in water. In such situations, 
the lower run of the endLess track is submersed and the 
upper run is above the water Line. En this way, the tread 
eLemcnts act as paddles as the endless track foLLows its 
circuitous path. 

From the foregoing, its is evident that the present 
invention provides both an endless track assembly and an 
endless track, each of which is of reLativeLy simple 
construction and which can be operated on finished road 
surfaces without inflicting damage to such surfaces. 

Although the invention has been described as applied to 
an amphibious work vehicLe, it will be recognised that it 
may be appLied to any suitable tracked vehicle including 
earth-moving machines, agricultural machines and 
snowmobiles . 
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Irih CLAIMS defining the invent Lon arc as toLLows:- 

1. An endless crack for cracked vehicles comprising an 
lmuILcss flexibLe band having an inner surface and an 
outer surface, and a plurality of spaced elongated cread 
elements provided on the outer surface of the band, each 
tread clement being formed of resilient material and 
extending transversely of the direction of Cravel of the 
track . 

2. An endless track according to claim I wherein each 
Cread element is hollow so as to define a cavity. 

3. An endless track according to claim 2 wherein the 
cavity is unpressur ised . 

4. An endless track according to any one of the 
preceding claims wherein the endless band is formed of 
reinforced elastomeric material so as to be substantially 
longitudinally inextensibie yet flexible. 

5. An endless track according to any one of the 
preceding claims wherein each cread element is in Che 
form of a loop having a ground engaging portion and a 
pair of side wail portions which are load supporting when 
the loop is in contact with the ground. 

6. An endless track according to claim 5 wherein the 
loops are open at their ends. 

7. An endless track according Co claim 5 or 6 wherein 
the loops are formed of reinforced elastomeric material. 



8. An endless crack according Co any one of the 
preceding claims wherein the tread elements are formed 
integral with che endless band. 
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<>. An endLess Crack according Co any one of Che claim I 
Co 7 wherein Che cread elemencs are formed separacely of 
and secured co Che endless band. 

10. An endless crack according Co claim 9 as dependenC 
on claim 5, 6 or 7 wherein Che Loops are provided by a 
Lengch of resillenc material arranged in a sinuous 
formation having aicernaCing crests and croughs, Che 
Lengch of material being anchored to Che flexible band at* 
locations corresponding to at least some of the troughs. 

LI. A track assembLy for a tracked vehicle, the track 
assembly comprising a pLuraLity of track wheels at Least 
one of which constitutes a drive wheel, and an endless 
track according to any one of the oreceding claims 
entrained around the track wheels. 

12. A track assembLy according to claim 11 wherein a 
friction drive is provided between the or each drive 
wheel and the endless band, 

13. A track assembly according to claim S L1 or 12 
wherein the track wheels are each provided with a 
circumfcrent La L recess which receives the endless band 
and serves to guide the band in its circuitous path 
around the crack wheels. 

14. A track assembly according to claim 11, 12 or 13 
wherein a tensioning means is provided for tensioning the 
endless band about the track wheels. 

15. A track assembLy according to claim 14 wherein the 
tensioning means comprises means for urging one of the 
endmost track wheels in a direcCion away from Che other 
endmosc crack wheel. 
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16. An cndLess crack substanc ia L L y as herein described 
wich reference Co che accompanying drawings. 

17. An endLess Crack assembly subscanc ially as herein 
described wich reference Co Che accompanying drawings. 
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AMENDED CLAIMS 
[received by the International Bureau on 03 April 1987 (03.04.87); 
original claims 1 -17 replaced by amended claims 1-19 (3 pages)] 

1. (Amended). An endless track for tracked vehicles 
comprising an endless flexible band having an inner sur- 
face and an outer surface , and a plurality of spaced elon- 
gated tread elements provided on the outer surface of the 
band and extending transversely across the band, the tread 
elements being in the form of resiliently deflectable 
loops that engage the ground, 

2. (Cancelled). 

3. (Cancelled). 

4. An endless track according to any one of the pre- 
ceding, claims wherein the endless band is formed of rein- 
forced elastomeric material so as to be substantially 
longitudinally inextensible yet flexible. 

5. (Cancelled) . 

6. (Amended). An endless track according to claim 1 
or 4 wherein the loops are open at their ends. 

7. (Amended). An endless track according to claim 6 
wherein the loops are formed of reinforced elastomeric 
material . 

'3. An endless track according to any one of the pre- 
ceding claims wherein the tread elements are formed inte- 
gral with the endless band. 

9. An endless track according to any one of claims 1 to 
7 wherein the tread elements are - formed separately of and 
secured to the endless band. 
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10. (Amended). An endless track according to claim 9 
wherein the loops are provided by a length of resilient 
material arranged in a sinuous formation having alter- 
nating crests and troughs, the length of material being 
anchored to the flexible band at locations corresponding 
to at least some of the troughs. 

11. A track assembly for a tracked vehicle, the track 
assembly comprising a plurality of track wheels at least 
one of which constitutes a drive wheel, and an endless 
track according to any one of the preceding claims en- 
trained around the track wheels. 

12. A track assembly according to claim 11 wherein a 
friction drive is provided between the or each drive wheel 
and the endless band. 

13. A track assembly according to claim 11 or 12 wherein 
the track wheels are each provided with a circumferential 
recess which receives the endless band and serves to guide 
the band in its circuitous path around the track wheels. 

14. A track assembly according to claim 11, 12 or 13 
wherein a tensioning means is provided for tensioning the 
endless band about the track wheels. 

15. A track assembly according to claim 14 wherein the 
tensioning means comprises means for urging one of the 
endmost track wheels in a direction away from the other 
endiviost track wheel. 

16. An endless track substantially as herein described 
with reference to the accompanying drawings. 

17. An endless track assembly substantially as herein 
described with reference to the accompanying drawings. 
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18, A tracked vehicle having an endless track according 
to any one of claims 1 to 10. 

19. A tracked vehicle having a track assembly according 
to any one of claims 11 to 15. 
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STATEMENT UNDER ARTICLE 19 

Claims 1, 6, 7 and 10 have been amended.- The amendment 
has been made in order to more clearly distinguish the 
applicant's invention from the citations in the interna- 
tion search report. 

The amendment includes the cancellation of claims 2, 3 
and 5. 

New claims 18 and 19 have been included. 
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END OF ANNEX 



A concise explanation of the Japanese Examined Utility Model Application 
Publication Sho-46-23526 in light of the present invention in the US Patent 
Application No. 10/580,127 

Fig. 1 is a perspective view of a belt according to an embodiment of 
the invention. Fig. 2 is a cross-sectional view of the belt of Fig. 1. 

A belt 10 is formed of elastomer and includes a lug 10a. 
High-tensile-strength cords 10c extending in a longitudinal direction of the 
belt 10 and reinforcing cords 10b extending in a width direction of the belt 
10 are embedded in the belt 10. Openings lOd for engaging sprocket teeth 
are formed in the belt 10 at even intervals. In these figures, the 
high-tensile-strength cords 10c and the reinforcing cords 10b appear to be 
cut off by the formation of the openings lOd. 
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